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;;aattttoag gtgcagattt t cag 
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eouer.ce 
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4 0 0:- 0 

:':r.r.^";act nc a as a ate 



1:1. 19 

:112. ■ I NA 

'.21":' ■ Art i f i ci a I Sequence 



■ . • i: e script ion of Artificial Sequence : oligonucleotide 
p rimer 

*_ t ( : r c c ccagtarwc 



* :-5 9 
12 ■ FRT 
•'2 1 3 '■ Mus mus cuius 

■MOO - ; 

Met. Glu Gin Thr Glu Gly Val Ser Thr Glu Cys Ala Lys Ala lie Lys 
1 5 10 15 

?:::> Ilo Asp Gly Lys Ser Val His Gin lie Cys Ser Gly Gin Val lie 
20 25 30 

Ser Leu Ser Thr Ala Val Lys Glu Leu lie Glu Asn Ser Val Asp 
35 4 0 4 5 

Ala Gly Ala Thr Thr lie Asp Leu Arg Leu Lys Asp Tyr Gly Val Asp 
5o 55 60 

L-3U lie Glu Val Ser Asp Asn Gly Cys Sly Val Glu Glu 31u Asn Phe 

7 0 "5 8 0 

GLa Oly Leu Ala Leu Lys His His Thr Ser Lys lie Gin Olu Phe Ala 

35 90 95 

Asp Leu Thr Gin Val Glu Thr Phe Gly Phe Arg Gly Siu Ala Leu Ser 



• 



V S MIS 



lys 



T y r Pro Aro P r d L v s 3 1 v 



Val Ser Val 



_s Leu Phe Tyr rnr Leu Pro Val Arg Tyr Lys Glu rhe Gin Arg Asn 
165 IV 7 0 175 



:ie Lys Lys Glu Tyr Ser Lys Me: Val 3Ln IV 



.eu 3.1n Ala Tyr 
19^ 



ILe Ser Ala 3Ly Val Arg Val Ser ly 
195 101 



s Thr Asn 3.1n Le ^ Gl; : 
2 0 5 



Gly Lys Arg His A. a Val Val 'lys Thr Ser 31y Tar Ser 31y Me: Lys 

2 1 0 1 1 5 2 2 0 

Glu Asn lie Gly Ser Val Phe Gly 3 In Lys 3 In Leu Lin Ser Leu Tie 

225 233 235 240 

Pro Phe Val Gin Leu Pro Pro Ser Asp Ala Val Cys 31u Glu Tyr G ■ y 

215 2 50 2 55 

Leu Ser Thr Ser Gly Arg His Lys Thr Phe Ser Thr Phe Arg Ala Ser 

2 60 2 65 2 70 



Phe His Ser Ala A:: 
2 7 5 



Thr Ala Pro Gly Gly Val Gin Gin Tr 
1 6 0 2 01 



Gly Ser 



Phe Ser Ser Ser T. 
2 9 0 



Arg Gly Pre. Val Thr Glr. Gin Arg 
2 95 300 



Leu Sor 



Leu Ser Met Arg Phe Tyr His Met Tyr Asn Arg His Gin Tyr Pro Pre 
305 110 315 3^0 

Val Val Leu Asn Val Ser Val Asp- Ser Glu Gys Val Asp Tie Asn Val 



Thr Pro Asp Lys Arg Gin lie Leu Leu Gin Glu Glu Lys Leu Leu Leu 

34 0 340 350 



Ala Val Leu Lys Thr Ser Leu Tie Gly Met Phe Asp Ser Asp Ala Asn 



_eu ~s: 



.u G^y Asn ^ei 



asd a sr. ;;er 



5er Leu „ys oer 



^sp Glu Lys Arg 



Ser lie Ser Arg Leu Arg Glu A;.a Fhe Ser Leu His Fro Thr Lys Glu 

420 415 4?C 

He Lys Ser Arg Gly Pro Glu Thr Ala Glu Leu Thr Arg Ser Phe Pre 

4 35 44 0 445 

Ser Glu Lys Arg Gly Val Leu Ser Ser Tyr Pro Ser Asp Val He Ser 
450 455 460 



o o ± y r e u r\.r g v ^ ± y ^ i ij±i.i ^ p .u y ^ j-j c u vu± l i. w x i i .j_ . \ ^ ■ 



47: 



4E C 



3 or Pre Gly Asr_ Cys Met Asp Arg Glu Lys He Glu 
4-5 490 



Asp Ser Gl- 
4 9 5 



Lou Ser Ser Thr Ser Ala Gly Ser Glu Glu Glu Phe Ser Thr Pro Glu 
500 505 510 

VH Ala Ser Ser Phe Ser Ser Asp Tyr Asn Val Ser Ser Leu Glu Asp 
515 510 51: 

Arg Pre Ser GH Glu Thr He As:: Cys Gly Asp Leu Asp Cys Arg Pr<: 

530 535 540 

Pro Gly Thr Gly Sin Ser Leu Lys Pro Glu Asp> His G Ly Tyr Gin Cys 
545 550 555 560 

Lys AH Leu Pro Leu Ala Arg Leu Sor Pro Thr Asn A La Lys Arg Phe 
565 570 5H 

Lys Thr Glu Glu Arg Pro Ser Asn Val Asn He Ser Gin Arg Leu Pro 
580 505 5^0 



a.y Pro Sin Ser Tnr Ser Ala ALa Glu Val Asp Val A La He Lys Met 

5 9 5 6 0 0 6 DO 



Asn Lys Arg He Val Leu Leu Gin Phe Ser Leu Ser Ser Leu Ala Lys 



650 



Ser Ly 



^ Q ^ >- M — 



Met Blu .le Leu Gly Gin Phe Asn Leu Gly 

67 5 6 3 0 



? h e 1 1 e V a 1 7 h r L y s L e u 



jys 'j.j-U A?p 
6 =)G 



Leu Phe Leu Va 1. Asp) G.__n His Ala Ala Asp Glu Lys Ty: 

Q =, 11 ~i 



Asn Pre Glu Met Leu Gin Gin His Thr Val Leu Gin Ala Gin Arg 
7 0 5 7 10 7 15 



A <=-. n Leu T h r A L a V a 1 A ^ 

7 3 0 



lie Glu Asn Leu Glu Lie Phe Arc Lys Asn Gly Fhe Asp Phe Val ri*: 

7 40 7.:= "50 

Asp Glu Asp Ala Pro Val Thr 3"lu Arg Ala Lys Leu lie Ser Leu Pr<: 

t'5: 7 60 7 6: 

Thr Ser Lys Asn Trp Thr Phe Aly Pro Gin Asp lie Asp- Glu Leu 11*e 

7 0 7 7: 7 3 0 

Phe Met Leu Ser Asp Ser Pre. Gly Val Met Cys Arg Pro Ser Arg 7a. 1 

78 5 7 90 7 05 30-: 



Ara G.ln Met Phe Ala Ser Ara Ala Gvs 



Arg Lys Ser 7a 1 Met lie Gly 
310 8 1.5 



Thr .Ala Leu Asn Ala Ser Glu Met Lys Lys Leu lie Thr His Met Gly 

8 2 0 5 2 5 3 3 0 

Glu Met Asp His Pro Trp Asn Ays Pro His Gly Arg Pre, Thr Met Arg 

3 55 840 84 5 



His Val Ala Asn Leu Asp Val lie Ser Gin Asn 

550 35: 









' ■ ■ t 'J ' ! ■ ' t 
g a a Z. . C C Q Qt 


a a a q a t c c 1 0 




*". a 3 C .'tQt C Cf 




a^~ a ci toasts 




rr ;'- rr ^ f" rr O 


a aacaa ct aa 






a a a a a a a a a a 


:i *1 C 'J g d S CT " . 1 - 


-,;+■ r: q f c a a 


a 1 1 1 a 1 1 c t a 


Z ga d } ga Q t. *. 


,~T "h t~ P. a a nHrt" 

'-J '.J. O- ^..-J C-A <--l 


s q z a t s g s z g 


1 ^ J J ^ ^ Cl - J 


j ^ " a 


a 1. 1 a a a q 1 1 1 


■j. „■ i_ _ .. j a li ^ 


a r.t, a q c r ctg 


aaaeatcaca 


" ? J ^C ^- \J ^ 


3 '- ■ — "da - 


_ 1.. _ _. j _) -* J J 


a-_g ■- --^-^ - 


a a ct acctg r 


ca rj'ggQt eta 


a a a a v gggs -i 


a a t ( ^ a c z z a g 


a a a a re. e e e t. 


a g r a 7 : - : 




ct a ^ :araeac 


a g j a 7". a*.*: : 


*_j ;i 1" "T "T 1~ T 




g a g Z a a ■ g a g 


— (j * _ f '\ a f r a 1 


•zz a g ga ae jq 


g :r a-: ga ra g g 


i" 1 T , -i A "T '"I A "• 

.Jl L. 1 1 '-1 J t-J. 


a ci t g g gt 




1 j l r ' > a : 1 r l ; 


- - — ' A d - rl 


r a a r a- jg a c g 


^ " a ( ~" < a a a a c z 


a * : a a r t a r g a 


rg rcg | g agg 


■a ^ U'^'_^a.-.j.'_,ci 


a ( .a j'e'i 3 ( a 




t r t a .a g a a t g 


t e a a a g a g gt 


-a _ l _g L-.-g - 


a r t a aacgt a 


tc rgtt ga rt 


a t aa a a gge a 


a a u l. d. u a 




a ga t aggaa a 


*t *~ t" '*■' T3 i" 1 ^ rr 1 " 
g - 1 — -gd'-.-^y - 


ga tges a a as 


3 1 g 1 1 gaa.gg 


Lad , La j L 1 


a a g c t g rats 


a <g r a a g a t a a 


*~ a *~ 1*^ +_ a c -a 




re ag gctg.a j 


a gag gcetaa 


t r t e 1 1 z a a a 


aga ra gatga 


aat ga ca agg 


a g t *" *" a r a a a 


:tt-:3ga: 3 1 


^ a a z z >z~ z a z 


a a a j 0 ^ *~ e a 


eg gacag 2 re 


1" Tilt - "T ^ ,T" 


a r a as "'aaa rr 


g rac rtcag r 


-gg - - j d j 


■a aaaa a t_ t : 'r a 


g t a a c a a a a a 


r gag a gat ca 


z z a gsa ga e a 


a ret g g a a z g 


- _ J i L - . _ d 


a 1 1~ .a <^ a a a a c 


a a t g c a a a g c 


r ""race" ct a 


■ T ^"^ ."'lit- ."-t" -at 

d ■ d - - u d - 


agg a a a g a r z 


r a r a a a t g t r 


a a ' a *~ *~ c *~ c 


cag rt ga gr. 


rrgat g^tagc z 


= — a q q q q- 1- :"!-^ 


agagtaetra 


a rg z t a a g a eg a 


U L U a 3 -J -.3 — 


a art gagtt a 


ragaaaattt 


a gg g r r a a ga 


at gaaet r a g 


aaaa gagat z 


a gt a a a t r ga 


ttaarrtggg 


attaat agt a 


a ce aaaet ga 


r t g r g gat g a 


rg a a g t a z a a a 


1 1 1 g a gat ge 


ggrt ratcar 


a c c c a a g a c t 


etc aa r tt aa 


a t c t g 3 a a a t 


at tea g aaag 


aatggrtttg 


rtgaaagggc 


t aaatt gatt 


t cctt a ceas 




aOdecega 


g t d t e d 1 1 g g 


a g g a a a c a g a 


G U 


a o a a a c a a d ta 


a tgggtg ate 


■a t g q a g a c g , 




aecgcggtga 


cagtqactgg 


aggaqrec:^: 


a .' 


e a a a a t gage 


- aa 'a "• •■ 1 - 


a a g a c : t a a t a 


t' Z [ 


ggaaggtgat 


a c t a a g a a t a 


agcaccgcta 




ctggtgctae 


tactatagat 


rt a aggcttd 




csg acsst gg 


at gtggggta 


ga agaagaad 


4 ^ J 


catrtaagat 


tcaagaattt 


geragaertea 


A 


aag iter gag 


ct rtccgcgt 


gea rtaagt^a 


a -i . 


caa gcgtt gg 


ga rteg.aetg 


gagtt a gar r 


(: 




aa aa>ag a ace 


a r a gaa agt g 


t ''. 1 


gtt a raaa ga 


gttt :agagg 


a a r a" t aa a a 




ag g : gaacr g 


a a t c a t :: a e a 


g : a go r gt z : 




gg aag agg :a 


e grt gt \tz g 


z gr^caagag 




ct g^gtta gg 


e ;aa - a g :a g 


at g raa agar 




ac g zz r. : 


a g aci a a gv a r 


g ga :z gagr a 




at rggg'-tr 


a a t a .: a z a g z 


g r aegca r g g 


1 ■"■ 1 1 

J ■ 


ata rtt rat r 


a lete^ga gge 


art ga gae re 


J 1 ■_' 1 


tttatca raa 


gaaaaa .: r gg 


rat ra gta r r 




e a g a a t g a g t 


g gaa ata a at 


gaaactrea j 




ag raa tag rt 


ggcrgta tta 


a aga :: ctcc a 


_ ^_ i") ' 


agctt aatgt 


r aaeca goag 


craetgrtag 


1 2 i 


etgcagaa rt 


a gaaaag :: ct 


gtga.raggaa 


- -■ ■■■ 


ca g-rsgae ga 


gas a ag g gt a 


g cat coat rt 


14 4 1 


rt aetaa a ga 


gat ras jact 


agg gge:: rag 




ga g agsa aag 


gggr jt gtta 


tact rt a aa r 


^ .. f j ■ 


gtggcteg ra 


g gaaaaa aag 


gtgagt rcra 




ag -a a aat aga 


a a sags rt ea 


gggcteagea 


1 K- : 7 


gc a recea ga 


agt g gee agt 


agctttag ra 


1^4 


ga rettec rs 


g g a a a e :: a a a 


aa rtgaggt g 


I a 0 


a gr rctt gaa 


greagaagae 


eatg gatat r 




ca ae ra r aaa 


t gceaag rge 


t tea a gae a g 


- • ■ 


a aag at z gee 


t-:gt arreag 


ageaert rag 


1 '? '"■ 


ata agag aat 


egtget r rte 


gagttetcte 




t aea ge aect 


aa a g ge geag 


aacaa a ca tg 




ttt gacrtgg 


a gaaaa r raa 


gca-g ragaa g 


1' 1 »5 


tgtttgra ga 


ga tg g a g at r 


atgggt eagt 




aag agga ret 


ct t r rt ggt g 


ga r rageat g 




t graces gea 


eacggr grt a 


caggegraga 


^_ _"■ 4 


ctget gt r as 


t ga a g r t gt a 


raga tag aaa 




set ttgteat 


tgat gaggat 


gcteca gtca 




ctagtaaaaa 


ctggsrattt 


ggarccraag 






■:;':1C> 7 

■■Jll:- 562 

■:H2> ERT 

3.' Homo sapiens 

H00 > 1 

Met ':k Arg Ala Glu Ser Ser Ser Thr Glu Pro Ala Lys Ala He Lys 
i " 5 10 15 



;o He Asp Arq Lys Ser Val His Gin lie 

2 0 2 5 



in no rue q G r Gly Gin Val Val 

3 0 



y eu 3 er Leu Ser Thr Ala Val Lys Glu Leu Val Glu Asn Ser Leu Asp 
35 40 45 

Ala Gly Ala Thr Asn He Asp Leu Lys Leu Lys Asp Tyr Gly Val Asp 
5 0 5 5 6 0 

Leu He Glu Val Ser Asp Asn Gly Cys Gly Val Glu Glu Glu Asn Phe 
65 70 75 80 

Hu Gly Leu Thr Leu Lys His His Thr Ser Lys He Hn Slu Phe Ala 
£5 90 95 



Asp Leu Thr Gin Val Glu Thr Phe Gly Phe Arg Gly Hu Ala Leu Ser 



100 



105 



110 



Ser Leu Cys Ala Leu Ser Asp Val Thr He Ser Thr Cys His Ala Ser 

115 HO 125 

Ala Lys Val Gly Thr Arg Leu Met: Phe Asp His Asn Sly Lys He lie 

100 135 140 

Oln Lys Thr Ptd Tyr Pro Arg Pro Arg Gly Thr Thr Val Ser Val Gin 

145 150 155 160 



;in Leu Phe Ser Thr Leu Pro Val Arg His Lys Glu Phe Gin Arg Asn 




;iy Ly: 



. a . v d - 



HO 



Ho Ser lie 



biU A 

2 2 



sn lie 



Ser Val P 



Gly Gin Lys 



Gin Leu Gin 
9 -5 ^ 



2 4 0 



?he Val Gin Leu Pro 
24 5 



Pro 



Asp Ser 

2 50 



:vs Glu 



Tyr Gly 



Leu Ser Cys Ser Asp Ala Leu His Asn Leu Phe Tyr He Ser Gly 
2 CO 2H 27 0 



Phe 



. x -Tt o e r 



ir Hi; 



va. 

2 8 0 



^rg 



Thr 

2i- 5 



3p Arg Gin 



Phe Phe Phe lie 
2 9 D 

Leu Va 1 Asn Glu 
505 

Val Val Leu Asn 



Thr Pro Asp Lys 
340 

Ala Val Leu Lys 

3 55 

Lys Leu Asn Val 
37 0 

He Lys Met His 

33 5 

Asp Gin Ser Pro 



lie Ser A,rg Leu 



Asn Arg Arg Pro 
2 95 

Val Tyr His Met 
310 

He Ser Val Asp 

32 5 

Arg Gin He Leu 



Thr Ser Leu He 
3 60 

Ser Sin Gin Pro 
375 

Ala Ala Asp Leu 

3 90 

Ser Leu Arg Thr 
4 05 

Arg Glu Ala Phe 



'.lys Asp Pro A.~a 
30 0 

Tyr Asn Arg His 
315 

Ser Glu Cys Val 
?30 

Leu Gin Glu Glu 
34 5 

Gly Met Phe Asp 



Leu Leu Asp Val 
330 

Glu Lys Pro Met 

395 

Sly Glu Glu Lys 
4 10 

Ser Leu Arg His 



Lys Val Cys Arg 



Gin Tyr Pro Phe 
320 

Asp He Asn Val 
335 

Lys Leu Leu Leu 
350 

Ser Asp Val Asn 
3o5 

Glu Gly Asn Leu 



Val Glu Lys Gin 
400 

Lys Asp Val Ser 
415 

Thr Thr Glu Asn 




Arg 



;in ~y; 



Val Ser 



Ser His Gly 



Pro Ser Asp Pro Thr Asp Arg Ala Glu Val Glu Lys Asp Ser Gly His 

4 85 4 90 4 95 

Gly Ser Thr Ser Val Asp Ser Glu Gly Phe Ser He Pro Asp Thr Gly 

500 505 510 

Ser His Gys Ser Ser Glu Tyr Ala Ala Ser Ser Pro Gly Asp Arg Gly 

515 520 525 

Ser Gin lTu his vai asp :er Jin ^ j. u ±j y s r-.j. a. tr^ o ^ ^ ^ i ^ ^ m ^ ^ . . ^ j~ 

530 ~ c 35 540 

Ser Phe Ser Asp Val Asp Gys Mrs Ser Asn Gin Glu Asp Thr Gly -lys 

54 5 55 0 E 5 5 : 60 

Lys Phe Arg Val Leu Pro Gin Pro Thr Asn Leu Ala Thr Fro Asn Thr 

565 570 575 



Lys Arg Phe Lys Lys Glu Glu He Leu Ser Ser Ser Asp He Gys Gin 
5E0 58 5 5 90 

Lys Leu Val Asn Thr Gin Asp Met Ser Ala Ser Gin Val Asp Val Ala 
5 9 5 60 0 60 5 

Val Lys He Asn Lys Lys Val Val Pro Leu Asp Phe Ser Met Ser Ser 
610 615 620 

Leu Ala Lys Arg lie Lys Gin Leu His His Glu Ala Gin Gin Ser Glu 
625 630 635 640 

GLy Glu Gin Asn Tyr Arg Lys Phe Arg Ala Lys He Gys Pro Gly Glu 
645 6 50 6 55 

Asn Gin Ala Ala Glu Asp Olu Leu Arg Lys Olu He Ser Lys Thr Met 
660 665 67 0 



Phe Ala Glu Met Glu He He Gly Gin Phe Asn Leu Gly Phe He He 



650 



6 90 



. s p x^e rt>: 
6 95 



i^e vai nsc 



r.is A-^a inr Asc 



Arg Leu He Ala Fro Gin Thr 



Asn ^eu ;nr 



ai Asn 
7 3 5 



A... a Val Leu He Glu Asn Leu Glu He Phe Arg Lys Asn Gly Phe Asp 

7 4 C 7 4 5 7 5 0 



""he Val lie Asp Glu Asn Ala ?r<: 
7 5= 76: 



il Thr Glu Arg Ala Lys Leu 
765 



:-or Leu Pro Thr 3er Lys Asn Trp Thr Phe Gly Pro Gin Asp Val Asp 

"75 77 5 7Hj 

Glu Leu lie Phe Met Leu Ser Asp Ser Pro Gly Val Met Cys Arg Pro 

■■-'5 790 705 807 

■'or Arg Val Lys OLn Met Phe Ala Ser Arg Ala Gys Arg Lys Ser Val 

•3 0 5 8 1 0 8 1 5 



Met He Gly Thr Ala Leu Asn Thr Ser Glu Met 
3 2 0 8 2 5 



us Lys Leu He Th: 
3 3 0 



His Met Gly Glu Met Asp His Pro- Trp Asn Gys Pro His Gly Arg P.: 
3 3 5 3 4 0 3 4 5 

Thr Met Arg His He Ala Asn Leu Gly Val He Ser Gin Asn 
-50 8 55 3 60 



V10/- z . 

VI 1,- H71 

V12 ■ LNA 

113 ■ Homo saoi.ens 



■MOO - t 

ogaggsggat cgggtgttgc atooatggag ogagctgaga gctsgagtau agaacctgct 60 

aaggc-atsa aacstattga tcggaagtca gtccatoaga tttgctstgj goaggtggta 12 

otgagtstaa guastgcggt aaaggagtta ^tagaaaaza gtotggatgo tggtgccact 13 

aatattgacc taaagcttaa ggastatgga gtggatotta ttgaagtitto agacaatgga 24 

tgtggggtag aagaagaaaa cttsgaagjc ttaactctga aasatsacac atstaagatt 30 

:aagagtttg c:gac:taa: tcaggttgaa acttttggst ttcgggggga agstctgagc 36 



t C 3. C t t g ti g 


. - ~ — cj a o c g a 






z e t ti ti g a t c a 


c a a _ C O 3 a g a 


: - 3 agggacca 


cagtcagegt 


g e a g c a g 1 1 a 


t t c 3 3 a g g a 


G^o.i_ _ a a g a a 


g g a g t a t g c e 




e a g g c a t c c r g 




.- ttg~i ggt at 


g e a e a g g z t g 


d d — ■_ — .-i 


taga agcag: 


tgcaaa gcet 


c att c ctt tt 




qtttqagctg 


1 1 eggat get 


_ t , - i'- a a 


gcacg 3 a tag 


a gt z gga agg 


,-: = :c 7 gcggc 


ectgt gaccc 


age aaag it e 


t a c a a z c g a 2 




id L i_ _ --j L g L w 


lata 1 ; 7 a a t g 


tta^t 3 3 a ga 


t a a a a g g t a a 


i t agt tt t a a 


a ga to - ^ 


ga t .ti g g a a l g 


= ?t-:;a gtag7 


oactg::gga 


t gtt gaa ggt 


i: a a a a gc eta 


3'^ ^ 


geaggat taa 


a aag a t gt gt 


e 7 .a ti z z z Zei g 


a _ t g ^ g a jay 


a a g : t t z a 7 a 


g :c 7 a a a gac 


t 7 e a g a a 7 7 a 


a:g gt. ::: 


ot.a j ta 1 1 1 c 


a ggt g :c ate 


ia g j 7 agt ga 


gtt 7 7agtca 


7 gga 7 :c a gt 


:acc t j g g g z 


a 7g g :ag:ac 


1 1 te g tg g at 


agt: a .: t g 7 a 


gtag7gagta 


t g e g g te age 


gtgga7ttt7 


a g g a ga a a >g 7 


g77tgaaatt 


~ raaa acagg 


a a g a z a 7 7 g g 


at g t a a a 1 1 1 


;::::ia : i:a 


taaagcgttt 


t a a a a a a gaa 


j agttagt aa 


at a 7*: c a g g a 


aa c g 1 1 a g te 


ua gaa.agttg 


tgctcttgga 


7 1 1 1 1 e t -a t g 


;at-:atgaag 


7 a -7 a g ta aa g 


t g a ag gg gaa 


r gtcctggag 


a a a a 1 1 a a g c 


age t ga aga: 


1 1 tg tagaaa 


tggaaat tat 


tggteagttt 


gaggatatct 


teat a gtgga 


tea g tatg 1 1 


:agt:ag-aca 


acgtgctcca 


gggge a gag g 


7 c t g 1 1 a a t g 


a age t g 1 1 1 1 


g a l a g iaia^. 


- 1. 1 ^ttatcg 


a t gaa a a t gc 




a g t a a a a a -z z 


ggac tttegg 


a 7 7 te a g ga e 


agctetgggg 


c tat gtgtcg 


g:tttc::ga 


tggaagt c gg 


t ga t gat tgg 


gaeegtt ctt 


cacatggg gg 


a ga t ggacca 


c e 7 e t gg a a e 


at cgcea a:: 


tgggtgt tat 


tt tt eag aa e 


tttatcg-:ag 


att tttatgt 


t tt gaa ag ae 


at gaaac z tg 


7ta zt t aaaa 


aaaataeaca 


cttttca aac 







t e t a e e t g e e 


a e g e a t e g g e 


g a a g g 1 1 g g a 




attateeaga 


a a a e e e e e t a 






1 1 1 1 e e a e a e 


t a e e t g t g c g 


e c a t a a o -;g d a 


t i ' 1 


a a a a t g g t e e 


a g g t e 1 1 a e a 


u g c at act gt 




d w _ a a _ a g 


1 1 g g a e a a g g 


a a a a c g a 1 1 a g 


,■ - ■ 


a t a a a g g a a a 




_ y ^ t ^ ^ ^ ^ 




gttcagetgc 


e e e e t a ; 1 1 g a 


eteegtg^gt 




etgeatddte 


1 1 1 1 1 1 1 a e a t 


c t e a g g 1 1 1 e 


^ ~i r ■' 


a g 1 1 e a a e a g 


a c a g a e a g 1 1 




^ 4 i ) ! 


tgeagacteg 


t g a a t g a g g t 


c t a t e a c >a ^ g 




tt taacattt 


e t g 1 1 g att z 


aga a t g e g 1 1 




attttgetae 


a a g a g g a a .a a 


g^ „ t -_g _t g 




tttgatagtg 


a t g t 7 .a a c a a 


get aaatgt :: 


" " ' 1 


aa et t a. a t aa 


a a a t g ea t g z 


age ggat 1 1 g 


- -. - - 


teeet .^ta. 


z a a g ga z t g g 


aga i y a a a a .a 




goctttt tte 


1 1 e g 1 1 a e a 7 


a a — a j a gaa 


- 


a g a a g g a g t e 


et tt a g ga t a 


g a a a a g g gg 


- - 


t e t ga e a a a g 


g e g 1 1 7 1 g a g 




-i • i ■ 


gae t tt a t gg 


a a u -a g .- g g d 


g g - g g ^ g i d j 




t ttgaggggt 


t e ag 7 a t e 7 7 


a g a ta 7 g gg 




t :e te a g g gg 


ae ag g g get 7 


g a g g a a .ai 




gatgattttt 


1 1 1 e a g a t g t 


g g a 7 1 ge 7a t 




tgagttttgt 


1 1 ea g 1 7 a a e 


w a a l - l ^ .j -a 


- : . - 


ga a a 1 1 1 1 1 1 


1 1 agt t e t ga 


eattt gt 7aa 


.. . 


t tt ta g gt t g 


atgtagttgt 


g a a a a 1 1 a a t 


1 ** fr j ■-■ 


agttttttag 


etaa a tgaat 


a a a g 7 a g 1 1 a 




ea gaattaea 


ggaagtt tag 


gg taa agat t 




gaaet a a ga a 


a a gag a t aag 


ta aaa cgat g 


11 i"- 1 "l 
^. I.- 4 ■ 1 


a a tet g ggat 


ttataataac 


e a a a e t g a a t 


^_ 1 


at gga tgaga 


agt a t a a e 1 1 


oga gatg^t g 


' 1 r~ 


tttatagcat 


ttca gaetct 


ta act t aac _ 


- -. -. .-, 

'-. 'Z r 


e t g ga a a t a t 


l l a g a a aga a 


Lgg_^LLga- 




gaaagggcta 


a a c t g a 1 1 1 7 


ctt g t e a a c t 


- -, • . . 


gt tgatgaae 


t gate tte at 


gtt ga gcgae 


' J ■") ■"] 


gt taag tag a 


tgtttg7 7te 


cagagectgt 


. . 4 l ) 'J 


a ae a t aage g 


a gat ga a gaa 


attgattace 


T, J 7'"' 


t gte tecat g 


gaag geeaa 7 


tatgagacae 




t ga 7 7gta gt 


tactgtatg g 


aataattggt 


j 6 :j 


aga gtettea 


ttaaeetttt 


ttgttttaaa 


2 7 0:. 


tcacacccat 


t taaaa gtga 


tettgagaac 


27 60 



2771 



:.io> 
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PFT 


215> 


HC'ITIO 



Met Lvs Gin Leu 



rtia .."r „a_ ^r g ^e; 



^ ^ c - - 



^e: v d - 



:er . a. va. _ys ^u „e 



,eu A so AI a Gl y Al a ihr Ser Va 1 Asp Va 1 Lys Leu G^u 



-he asp J_.y ; 
5D 



;ie Glu Val Arg Asp Asn Gly Glu Gly lie Lys A - a 
55 60 



Asp Ala Pro Val net A] a Met Lys Tyr Tyr Thr Ser Lys He Asr. Ser 

to 7 5 8 0 

His Glu Asp Leu Glu Asn Leu Thr Thr Tyr Gly Phe Arg Gly Glu Ala 

8 5 10 35 

Leu Gly Ser He Cys Cys He Ala Glu Val Leu He Thr Thr Arg Thr 
10 0 1j5 11 0 

Ala Ala Asp Asn Phe Ser Thr Gin Tyr Val Leu Asp Gly Ser Gly His 
13 5 HO 125 

He Leu Ser Gin Lys Pro Ser His Leu Gly Gin Gly Thr Thr Val Thr 
130 135 140 

Ala Leu Aig Leu Phe Lys Asn Leu Pro Val Arg Lys Gin Phe Tyr Ser 
145 150 155 1^0 

Tnr Ala Lys Lys Cys Lys Asp Glu He Lys Lys He Gin Asp Leu Leu 
165 170 175 

Met Ser Phe Gly He Leu Lys Pro Asp Leu Arg He Val Phe Val His 
180 185 190 

Asn Lys Ala Val lie Trp Gin Lys Ser Arg Val Ser Asp His Lys Met 

195 200 205 

Ala Leu Met Ser Val Leu Gly Thr Ala Val Met Asn Asn Met Glu Ser 
210 215 220 



Phe Gin Tyr His Ser Glu Glu Ser Gin He Tyr Lea Ser Gly Phe Leu 
225 " 230 255 240 



Pro Lys Cys Asp Ala Asp His Ser Phe Thr Ser Leu Ser Thr Pr:> Glu 
245 25 3 25 5 



.rg Ser rhe ^le 

2 6 0 

; eu Lys Leu lie 



7 h r Arg Leu i yr 

290 

Asp Val Asp VaL 

305 

Asn Lys Glu Ser 



Tyr Gly Pro Leu 
340 

Val Ser Ala Ala 

u 

Leu Pne Asn Lys 

37 0 

Thr Ser Val I le 
38 5 

Lys Asn Thr Asp 



Gly Tyr Gly His 
4 2 0 

Lys Asn Ala Phe 
435 

Ser Gin Thr Glu 

450 

Thr Gin Ser Glu 
465 

Asn Glu Glu G Lu 



rhe lie Asn Ser 



Arg His His Tyr 



r r c Va 1 Fhe rhe 
2 95 

Asn Leu Thr Pro 

3 1 0 

Val Leu lie Ala 



Pre Ser Thr Asn 



7iSf lie Val Leu 
3 ' 0 

Val Glu Ser Ser 

3':? 5 

Pre Phe Gin Asn 
390 

Asp Cys Leu Asn 
401 

Gvs Ser' Ser Glu 



Gin Asp lie Ser 
440 

Tyr Ser Lys Thr 
455 

Asn Gly Asn Lys 
4 7m 

Ala Gly Leu Glu 
4 85 



A. s n Leu Lvs C y s 



Leu Lys lie Asp 
Asp Lys Ser Gin 



Leu Glu Asn Leu 
35 0 

Ser Tyr Glu Asn 
3 4 5 

Ser Lys Thr Ala 



Gly Lys Asn Tyr 

seo 

Asp Met His Asn 
395 

H y s Gin lie S e r 
4 10 

I^e Ser Asn lie 
425 

Met Ser Asn Val 



Cys Pne lie Ser 
4 6 0 

Asp His lie Asp 

4 7 5 

Asn Ser Ser Glu 
4 90 




Val Leu Leu Gin 
32 0 

Met Thr Thr Cys 

335 

Asn Lys Thr hsp 

3 5 0 

Glu Thr Asp Val 
3 65 

Ser Asn Val Asp 



Asp G_u Ser Gly 
4 00 

lie Gly Asp Phe 
415 

Asp Lys Asn Thr 
4 3 0 

Ser Trp Glu Asn 
445 

Ser Val Lys His 



Glu Ser Gly Glu 
480 

He Ser Ala Asp 
4 95 



Glu Trp Ser Arg Gly Asn lie Leu Lys Asn Ser Val Gly Glu Asn lie 

5 10 505 510 



^, i=i r- ^ c; " 



Ala Se-r Ala Leu Phe: Val Gin 



no is i n s mi , 



Pne Leu He Giu 
5 90 



?n Pro Lys Thr 3<- 

5 5 5 



,eu Glu Asp Ala Thr Leu Gin He Glu Glu Leu 

6H 60 5 



rp _ys 

6 1 C 



61 



Leu Lys T v r 

620 



Thr Lys Asp Leu G..u Arg Tyr Asn Ser Gin Met Lys Arg Ala He Glu 
62 5 630 6.3 5 64 C 



l.ln Glu Ser Gin Met Ser Leu Lys Asp Gly Arg Lys Lys I. 
64 5 650 



,y c 



Thr Ser' Ala Trp Asn Leu Aid Gin Lys Hit- Lys Leu Lys Thr Ser 

6 6 0 1 6 65 1 6 7 e 



it Asn Gin 

6 7 5 



r/s Leu Asp Glu Leu Leu Gin Ser Gin He Glu 
6H 68 5 



Arg Arg Ser Gin Asn He Lys Met Val Gin He Pro Phe Ser Met Lys 

6 H 6 05 7 jQ 

Asn Leu Lys He Asn Pne Lys Lys Gin Asn Lys Val Asp Leu Glu Glu 

7 j 5 7 1 0 7 15 7 2 0 

Lys Asp Glu Pro Cys Leu He Hi.s Asn Leu Arg Pne Pre* Asp Ala Trp 

7 25 7 30 735 



au Met Thr Ser Lys Thr Glu 7i] 



Met Leu 

~! L ^ 



,eu Asn Pro Tyr Arg Val 



Glu Glu Ala Leu Lei 



/£. Arq Leu ^ei 



Asn Has Lys Leu Pro 




Arg Tvr Ser Gly Ser ihr Tyr Leu Ser Asp Pre Arg leu hr Ala Asn 
£05 SIC 815 

Gly Phe Lys lie Lys Leu 
32 0 

Lou GLu ILe Glu Gly Me: Ala Asn Gys Leu Pro Phe Tyr Gly Val A_a 
8 3 5 8 4 0 8 4 5 

Asp Leu Lys GLu lie Leu Asn A_.a lie Leu Asn Arg Asn Ala Lys Glu 
5 C 8 5 5 8 3 0 

ILil Tyr G^u Gys Arg Pro Arg Lys Val lie Ser Tyr Leu Glu Gly Glu 
8^5 87 0 87 5 380 

Ala Val Arg Leu Ser Arg Gin Leu Pro Me: Tyr Leu Ser Lys Glu Asp 

8 35 8 50 3 95 

l_e Gin Asp lie lie Tyr Arg Met Lys His Gin Phe G^y Asn Glu lie 
9 HO 905 

Lys Glu Gys Val His Gly Arg Pro Phe Phe His His Leu Thr Tyr Leu 
915 920 925 

Pro Glu Thr Thr 

9 3 0 




110 > 10 

..II > 3:>65 
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113 > Homo sapiens 



•:400 > 1 J 
gg-acgagtg 
ctgccctg" 
goootcagat 
a: jot jgzgz 
z girgagataa 
a:a :ctc aaa 
g a g a a g c c 1 1 



goo gectgeg 
aaaag z gaaa 
cat aa z t teg 
ca:aa gcgt a 
eggggagggt 
aat aa a t agt 
ggggtcaatt 



go tagtggat 
ao gaaa z aat 
gcggtcagtg 
gat gt t a aac 
a : c a a g g z t g 
3 at gaa gate 
tgttgtatag 



g gtaattgee 
: gcctgcggc 
::g:aaaag a 
o ggagaa ct a 
::gatgcacc 
z t g a a a a 1 1 1 
-tgaggtttt 



tgoctogege 
a a :ag::cga 
gcttatogaa 
t g gat toga: 
t g z a a o g g c a 
ga:aa:t:a: 
aattacaaca 



tagoag :aag 0 

ctc:tt::aa 1 

aactc:t:gg 1 
aaaaotgagg 
a t g a a g t a c t 

ggttotrgtg 3 

agaaeggctg 4 



a a a g a a a g a a 
atct a a t a a a 
a g g a a 5 t 1 a 1 

tttat ::cag 
e acca gaaag 
a get a atccg 

aaag::aagt 
c gacctgtta 
cagcagctga 
aatc atctgg 
a gaat aat ga 
gtgaatttgg 
at geatat aa 
gtaaaa:t:g 
ataragat 3a 
at gaagat ga 
atgt; ga aaat 
::aat; aaat ga 
ataataaat a 
zz atgtaaga 
ataagaatag 
a a gag g a a a a 
a a at gaagag 
taaaac :cac 
atcaaeeaaa 
1 1 aa aa tg gt 
acaaagatga 
atgcatggct 
aa gee atgct 
agcca attat 
aaatg a aagc 
cage gaat gg 
aaatagaagg 
ttaatg:tat 
t aa g t ta ttt 
aagaggacat 
agt g a gt t ca 
taaatat gtt 
tctggtttta 
ctga rttgtt 
aac 



Z ggt aaaggt 
z z a a a a a a a a 



aagtttcacc 
acatcattac 
gaaaatcqat 
a:ta:tacaa 
tggac ca'.ia 
aatcgctctt 
a a agaatt at 
tgaae etqga 
1 1 at ggt .; at 
g g a e a 1 1 1 :a 
tttt ataa gt 
gagaggggaa 
gtggagaagg 
tttagtg— t 
a z a aatga at 
t ggaa a a gtt 
a a g t g a t att 
tatagaggat 
a :tgaa a*: at 
a gccactgaa 
cagcgaatgg 
aatt gat gaa 
aaagat z zee 
ctt agaa gag 
a at gac a t zc 
aatt aaa aga 
gat aac a gag 
agatg aac aa 
ttt caagata 
aat gg zz aat 
attaa aca ga 
agagggagaa 
c aaagacatt 
t ggtcg z :ca 
taagaa gatt 
aattat attt 
tttatattga 



a. w a. a w ^ g _ d a 

a c 1 3 c a a a a a 
a z c c t z a a a a 
a g a a g a g a a a 
a a a a a g g a a a 
aeaaage gag 
t t aataaaaa 
a a tctgaa at 
gttcct acag 
aataag ga a t 
:ctagt a z aa 
agtaaaa:ag 
tcaaat gar g 
a a a a a c a z t g 
tgt agt agt g 
at ga gt a at t 
t:;:gttaag j 
aat gag ga a g 
ggaaatata z 
g a a a a a a gtt 
z 1 1 a a t g a a g 
a a a g a 1 1 a t g 
1 1 1 g 1 1 a a a g 
gaaa aa ::a .; 
gaa gaga ag- j 
aaggageaaa 
aat t tggeca 
at cat tcage 
ttttatatga 
aaggatg a aa 
aaa a aa gag g 
attcatga ga 
agt ::tttta 
agata rag tg 
aaaatgataa 
t gt at :-:ca: 
aat g a a aagg 
g aagtg agte 
atcta a agaa 
ttttttaat z 
a gttaacat t 
gtattatgtg 
aaaaagttcc 



aat a ta a aaa taaaataaaa a a g a 



t at aa gaaac 
aat at acata 



itqa 
:aga 



a a a a t a a a a a 

atgeagae a a 
gtegaccagt 
gectaaagqa 
ctaat gttaa 
ctattttaat 
attat' 
caqa a. 
ata atteagt 
atgattgttt 
aaa 1 1 t at a a 
tat aatggg a 
aca aaaag~ a 
aag aag gt ;t 
1 1 a a a a a 1 1 z 
taa aa t gt a a 
ata aat gt a a 
at eta a tta g 
at :at agt : a 
aa att gaa g a 
at act a aa g a 
aaa tgt aa at 
agaag aacaa 
cccaa attga 
aaaacttaa a 
attgattgat 
taat gttatt 
at aat aaa :t 
atggatctca 
gat a a a ctt a 
eagga gtttc 
tat a t ggagt 
aagtttatga 
tat aaa gaaa 
tgaagcacca 
at ttaaaata 
gaaatt ggtt 
tea aat ggtt 
aegtatt gt a 



_ a ■_ a _ad^c 



aCdt Cdaadi; 

at ct act cgt 
a g t a a a 1 1 1 a 
a g c t c 1 1 g a -a 
.a a a t a a t a a a 
tgtgcttttt 
aattccattc 
aaat aaccag 
aatt gataaa 
gaact ctca g 
agaa aat gg : 
a gaa aac: at 
agtgggagag 
a gta agta at 
a a a a a a a a a a 
aaat a ga gt a 
teagatt at z 
aatgtggaa g 
att ggaa: ga 
a aaagat gg z 
gtta aaaacc 
aaaaagaagg 
aataaatttt 
a aa a a at at a 
aaataaatat 
tec t gaagag 
ttatttagae 
aat gt at gat 
aattactgaa 
agca gat tta 
atgt agaact 
att a accat g 
gtttggaaat 
tct t a aagaa 
■atgt aataaa 
attt t ttaaa 
gaaaa agt aa 



a g a. c a 1 1 add 

tgtatcctg 
a.a aaa gat a 
at a t g a t g a 
aagatgttt 
a at aa agt gg 
aaaaatgata 
ataagtattg 
a a a a a t a a g a 
aaggaatata 
a ata a agacc 
t a gga a attt 
a a t a 1 1 g a a a 
a a taa at t ata 
a atgt aatag 
at : aag aaa a 
a t a g a a a a t a 
acatt gagt g 
ta aaat a gt a 
aga aaa a aga 
tcattat ata 
a gtaaaaata 
aagaaacaaa 
aggtttaatg 
a ga gta gaag 
a a a at g g aa a 
gttttat ata 
a ategtett a 
aattacttgg 
a aagaaattc 
ag a aaa g tg a 
t aattatcaa 
g a a a 1 1 a a a g 
a ctacatgat 
aaa gcat gag 
tg aggattca 
ataaact aat 



1 a : J 



:10 0 



. 0 i.i 
a ■") 



J h i a 
.': / 0 
2 h '"1 

2 ■", 1 0 
2. a 'i a 

:■!'■■■ 0 m 

3 j 

3 a c 3 



<21C> 
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\vil (Jly Phe Val Arg Phe Fhe Gin Gly Met Pre Glu Lys rTG Thr Th 

9 D 2 5 3 C 



T.:ir Val Arg Leu Phe Asp Arg Gly Asp Phe Tyr Thr Ala His Gly Glu 

35 4 0 4 5 

Asp Ala Leu Leu Ala Ala Arg 3Lu Val Phe Lys Thr Gin Gly Val He 

50 5 5 60 

Lys Tyr Met Gly Pro Ala Gly Ala Lys Asn Leu Gin Ser Val Val Leu 

65 J 70 75 8D 

Ser Lys Met Asn Phe Glu Ser Phe Val Lys Asp Leu Leu Leu Val Arg 

P5 90 95 

Ln Tyr Arg Val Glu Val Tyr Lys Asn Arg ALa Gly Asn Lys Ala Ser 

ICC) 105 HC 

Lys Glu Asn Asp Trp Tyr Leu Ala Tyr Lys Ala Ser Pre Gly Asn Leu 

115 120 125 

Ser Gin Phe Glu Asp He Leu Phe Gly Asn Asn Asp Met Ser Ala Ser 

130 135 140 

He Hy Val. Val Gly Val Lys Met Ser Ala Val Asp Giy Gin Arg Gin 

145 ' 150 155 160 

Val Gly Val Gly Tyr Val Asp Ser He Gin Arg Lys Leu Gly Leu Cys 

165 170 175 

Hu Phe Pro Asp Asn Asp Gin Phe Ser Asn Leu Glu Ala Leu Leu He 

180 135 190 

Hn He Gly PrD Lys Glu Cys Val Leu Pro Gly Gly Glu Thr Ala Gly 

195 200 205 

Asp Met Gly Lys Leu Arg Gin He He Gin Arg Gly Gly He Leu He 

210 215 220 



Thr Glu Arg Lys Lys Ala Asp Phe Ser Thr Lys Asp He Tyr Gin Asp 



_ v s J-, y s 



■z nsr. ^er 

2 5 5 




: di-L lit 



Leu Ser Asp Asp Se: 

z 6 0 



Fne Gly 



Phe Glu Leu Thr Thr Phe Asp Phe Ser Gin Tyr Met Lys Leu Asp lie 

2 9 0 2 9 5 3 'J 0 

Ala Ala Val Arg Ala Leu Asn Leu Phe Gin Gly Ser Val Glu Asp Thr 
3C5 310 315 320 

Thr Gly Ser Gin Ser Leu Ala Ala Leu Leu Asn Lys Cys lys Thr Pre 
305 300 325 

vp lie Lys Gin Fro Leu Met Asp 
3 4 0 3 4 5 3 5 0 



Lys Asn Arg lie 

3 5 5 

Asp Ala Glu Leu 
37 0 

Pro Asp Leu Asn 

3 C; 5 

Leu Gin Asp Cys 



Val He Gin Ala 
420 

Leu Ala Val Phe 
435 

Lys Phe Gin Glu 
4 50 

Asn His Glu Phe 
465 

Leu Arg 31u He 



Glu Glu Arg Leu 
3 00 

Arg Gin Thr Leu 
375 

Arg Leu Ala Lys 
3 90 

Tyr Arg Leu Tyr 
405 

Leu Glu Lys H;_s 



Val Thr Pro Leu 
4 4 0 

Met Tie Glu Tnr 
455 

Leu Val Lys F ro 

470 

Met Asn Asp Leu 



Asn Leu Val Glu 



Gin Glu Asp Leu 
3 3 0 

Lys Phe Gin Arg 
3 (= <5 

Gin Gly I le Asn 
410 

31u Sly Lys His 
425 

Thr Asp Leu Arg 



Tnr Leu Asp Met 
4 60 

Ser Phe Asp Pro 
4 75 

Glu Lys Lys Met 



Ala Phe Val Glu 
5 65 

Leu Arg Arg Phe 



Gin Ala Ala Asn 

400 

Gin Leu Pro Asn 
415 

Gin Lys Leu Leu 
4 30 

Ser Asp Phe Ser 
445 

Asp Gin Val Glu 



Asn Leu Ser 31 u 
4£ 0 

Gin Ser Thr Leu 



He Ser Ala Ala 



„c U rtSC O c; r i6T 



Glu Glu lys Val 



Gin Lys Asn G 1 y 
54 5 

Glu Glu Tyr Thr 



He Val Lys Glu 
58 0 

jlr. Thr Leu /Asn 

5 95 

Ala His Val Ger 
610 

Leu Glu Lys Gly 
62 5 

Cys Val Glu Val 



?he Glu Lys Asp 
660 

Gly Gly Lys Ser 
6" 5 

Ala Gin Ire Gly 
690 

Val Asp Cys He 
705 

Gly Val Ser Thr 




Arg Asp leu Gly 



Leu Arg Asn Asn 



Val Lys Phe Thr 



Lys Asn Lys Thr 
5 65 

He Val Asn He 



Asp Val Leu Ala 

6)0 0 

Asn Gly Ala Pro 
615 

Gin Gly Arg He 
630 

Gin Asp Glu He 
64 5 

Lys Gin Met Phe 



Thr Tyr He Arg 

680 

Cys Phe Val Pro 
695 

Leu Ala Arg Val 

7 10 

Pne Met Ala Glu 
715 



Leu Asp rrc Gly 



Lys A s n P h e Ser 



Asn Ser Lys Leu 



Glu Tyr Glu Glu 

57 0 

Ser Ser Gly Tyr 
58 5 

Gin Leu Asp Ala 



Val PrD Tyr Val 
62 0 

He Leu Lys Ala 
63 5 

Ala Phe He Pro 

65 0 

His lie He Thr 
6 65 

Gin Thr Gly Val 



Cys Glu Ser Ala 

7 0 0 

Gly Ala Gly Asp 
715 

Met Leu Glu Tnr 

730 




Lvs Gin He Lys 



Val : hr Cys Lys 



Tnr Val Asp He 



Thr Ser Leu Asn 
5 60 

Ala Gin Asp Ala 
57 5 

Val Glu Pre Met 

5 90 

Val Val Ser Phe 
(-.0 5 

Arg Pro Ala He 



Ser Ar g His Ala 
64 0 

Asn Asp Val Tyr 
655 

Gly Pro Asn Met 
67 0 

He Val Leu Met: 
685 

Glu Val Ser lie 



Ser Gin Leu Lys 

7 20 

Ala Ser He Leu 



Arg Ser Ala Thr Lys Asp Ser Leu He He He Asp 31u Leu Gly Arg 



His wii 



j6 u Thr Ala Leu Ala Asn Gin lie Pro Thr Val Asn Asn Leu 



His Val Thr Ala Leu Thr Thr Glu Glu Thr Leu Thr Met Leu Tyr Gin 

8 0 5 8 1 J 815 

Val Lys Lys Gly Val Cys Asp Gin Ser The Gly He Hi.s Val Ala Glu 

P 2 C 325 830 

Leu Ala Asn Phe Pro Lys His Val He; Glu Gys Ala Lys Gin Lys Ala 

8 05 8 40 84 5 

Leu Glu Leu Glu Glu Phe Gin Tyr He Gly Glu Ser GLn Gly Tyr Asp 

050 855 860 

He Met: Glu Pro Ala Ala Lys Lys Cys Tyr Leu Glu Arg Hu Gin Hy 

P c 5 8 H) 8 7 5 3 8 C 



Glu Lys He He Gin Glu Phe Leu Ser Lys Val Lys Gin Meu Pro Phe 



3 8 5 



8 90 



8 95 



Thr Glu Met Ser Glu Glu Asn He Thr He Lys Leu Lys GLn Leu Lys 

90 0 9 0 5 910 

a Glu Val He Ala Lys Asn Asn Ser Phe Val Asn Hu He He Ser 

915 90 0 90 5 



Arg He Lys Val Thr Thr 
'-30 



-010:- 10 
•:011V 3145 
• 010 • DKA 

•:013 • Homo sapiens 
H00 • 10 

ggcg jgaaac agcrtagtgg gtgtggg gtc 
g:tt :ga:at ggcggtgcag ccgaaggaga 
gctt sgtgeg cttctttcag ggcatgc sgg 



gcgcattttc :rcaa:cagg aggugaggag 6 
cgctgcagtt ggaga gcgcg gccgaggocg 1 
agaag:cgac caccasagtg cgc:ttttcg 1 



aacgggaega 


cttatatacg 






a g g g g a g a t c 


aa gtaeatgg 


e a g t g c t t a g 


raaaaagaat 


tat g aat att 


a t a g a g t z a a 


a a 1 1 1 a t a a g 


ac: „ d wj -* — - 


at'tggcata 


t a a g g z _ _ a - 


^ ju'^aa ■ ■ 


a c a a t g a t a t 


g - CaJ^u ^. w ^ 


a 1 1 g g t gt t g 


a g a g a c a g g t 


tggagttggg 


tatgtggatt 


t e e c t g a a a a 


tgatcagttc 


tccaat. ttg 


aatgtgtaat 


ace aggagga 


gagact'ictg 


a a a g a g g a g g 


aat tctgatc 


a e a g a a ■ - g a a 


a t c a g g a c a t 


aaa z c g g ^ t g 


1 1. ga a a ■ : g e a 


t accagaa at 


gqa gaatcag 


gttg eagttt 


aaeecctatc 


agangattcc 


aacttt ggac 


aceatat gaa 


a 1. 1 g g a t a 1 1 


gcagca area 




tggatct rag 


tct atg ;ctg 


gi.:naag3::t 


tgt taaa a ag 


tggatt aagc 


a ga gatagaa 


t t tagtggaa 


get cat 7 tag 


a a g at at a ::t 


t tgt agaat a 


.;. a a ga t at t a 


a g ::aaa art 


a z aa gat t gt 


a ac aga at at 


-a maggot at 


g g a a a a a z a t 


gaa jga a a ac 


at -::t:::ac 


t gat at, t z gt 


- at gactt at 


a a gat at gga 


t :aggtggaa 


a ac :: at ga at 


a a a gt ga att 


aaga gaaata 


atga at ga at 


ga ]:ag::ag 


agat aat gga 


ttg gaeectg 


agattggata 


t a a c :tt:g: 


gtaaect gaa 


a .;ttt agtac 


tgt a gat at z 


aag aag a a t g 


eattaaatga 
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:400.- 13 

let :er Fhe Val Ala Gly Val lie Arg Arg 



Val 



10 15 



Asn Arg lie Ala Ala Gly Glu Val lie Gin Arg 

2 0 2 5 



Pro Ale 



Asn Ala lie 

3 0 



Lys Glu Met lie 
3 3 

Val lie Val Lys 



lly Thr Gly lie 
Thr Thr Ser Lys 



Tyr Gly ?he Arg 
1 0 0 

Val Thr lie Thr 
115 

Ser Tyr Ser Asp 

130 

Asn Gin Gly Thr 
1-15 

Thr Arg Arg Lys 



Leu Glu Val Val 

130 



Glu Asn Gys Leu 
40 

Glu Gly 31y Leu 
55 

Arg Lys 31u Asp 

^ 0 

Leu Gin Ser Phe 
85 

Gly Glu Ala Leu 



Thr Lys Thr Ala 
120 

Gly Lys Leu Lys 
135 

Gin lie Thr Val 

150 

Ala Leu Lys Asn 
165 

Gly Arg Tyr Ser 



Asp Ala Lys Ser 



Lys Leu lie Gin 
60 

Leu Asp lie Val 
7 5 

Glu Asp Leu Ala 
90 

Ala Ser lie Ser 

105 

Asp Gly Lys Cys 



Ala Pro Pro Lys 
14 0 

Glu Asp Leu Phe 
155 

Pro Ser Glu Glu 
170 

Val His Asn Ala 
135 



Thr Ser lie Gin 
45 

lie Gin Asp Asn 



Cys Glu Arg Phe 
8 0 

Ser lie Ser Thr 
95 

His Val Ala His 
110 

Ala Tyr Arg Ala 
12 5 

Pro Cys Ala Gly 



Tyr Asn lie Ala 
160 

Tyr Gly Lys lie 

175 

Gly He Ser Phe 

190 



Ser Val Lys Lys Gin Gly Glu Thr Val Ala Asp Val Arg Thr Leu Pro 

195 2 00 2 35 




L-s Met; Asn Gly Tyr He Ser Asri Aid As:: Tyr 



He Fhe Leu Leu Phe He Asn His Arg Leu Veil Giu Ser rhr Ser Leu 
260 265 27j 

Arg Lys Ala He Giu Thr Val Tyr Ala Ala Tyr Leu Pro Lys Asn Thr 
275 2:J 235 

His Pro Phe Leu Tyr Leu Ser Lea Glu He Ser Pro Gin Asn Val Asp 
29: 2?5 3H 

Val Asn Val His Pro Thr Lys His Glu Val His Phe Lea His Glu Glu 

-•in ^ir 320 

j U Id -■ H' - — 

<^r II- Leu Hu Arg Val Gin Gin His lie Glu Ser Lys Leu Leu Gly 

32 5 330 335 

Ser Asn Ser Ser Arg Met Tyr Phe Thr Gin Thr Leu Leu Pro Gly Leu 
34 0 34 5 35 0 

Ala Gly Pro Ser Gly Glu Met Val Lys Ser Thr Thr Ser Leu Thr Ser 
355 360 3(:5 

Ser Ser Thr Ser Gly Ser Ser Asp Lys Val Tyr Ala His Gin Met Val 
370 375 380 

Arg Trr Asp Ser Arg Glu Gin Lys Leu Asp Ala Pne Leu Gin Pre Leu 
385 390 395 400 

Ser Lys Pro Leu Ser Ser Gin Pro Gin Ala He Val Thr Glu Asp Lys 
4 05 4 10 4 15 

Thr Asp lie Ser Ser Gly Arg Ala Arg Gin Gin Asp Glu 31u Met Leu 
420 425 4H 

Glu Leu Pro Ala Pro Ala Glu Val Ala Ala Lys Asn Hn Ser Leu Glu 
435 440 445 

Gly Asp Thr Thr Lys Gly Thr Ser Glu Met Ser Glu Lys Arg Gly Pro 
450 455 460 




Ser Phe Val Gly Cys 
5 30 

Thr Lys Leu Tyr Leu 
5 4 5 

Tyr Glri lie Leu lie 

5 65 

Ser GIj Pro Ala Pro 
58 0 

Pro Glu Ser Gly Trp 
5 95 

Glu Tyr lie Val Glu 
610 

Tyr Phe Se:r\ Leu Glu 
615 

Leu Leu lie Asp Asn 
645 

lie Leu Arg Leu Ala 
660 x 

Phe Glu Ser Leu Ser 
67 5 

Sin Tyr He Ser Glu 
690 

Pro Gly Ser He Pro 
70 5 



Val Asn Pro Gin Trp Ala 

5 35 

Leu Asn Thr Thr Lys Leu 



Tyr Asp Phe Ala Asn Phe 
57 0 

Leu Phe Asp Leu Ala Met 
565 

Thr Glu Glu Asp Gly Pre 
600 

Phe Leu Lys Lys Lys 
615 

He Asp Glu Glu Gly 



Tyr Val Pre Pro Leu 
650 

Thr Glu Val Asn Trp 
6 65 

Lys Glu Cys Ala Met 

63 0 

Glu Ser Thr Leu Ser 
695 

Asn Ser Trp Lys Trp 

710 



Leu Ala Gin His Gin 

5 4 0 

Ser Glu Glu Leu Phe 
560 

Gly Val Leu Arg Leu 
c 7 5 

Leu Ala Leu Asp Ser 
5 90 

Lys Glu Gly Leu Ala 
£05 

Ala Glu Met Leu Ala Asp 

610 

Asn Leu He Gly Leu Pro 

6 3 5 6 4 0 

Glu Gly Leu Pro He Phe 
655 

Asp Glu Glu Lys Glu Cys 

67 j 

Phe Tyr Ser He Arg Lys 
* : 8 5 

Gly Gin Gin Ser Hu Val 
700 

Thr Val Glu His He Val 

7 15 72 0 
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~- ; he GIu Arg Cys 
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rt t accr ct. t 
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aatgtcgttc 


g ^ g g <_ a q g g q 
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cctggacgag 


*5 o 


vraqtggt ga 
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gg egg ggga a 


q t e ac c e a q 1 i 
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tgctatcaa a 


1 j 'j 


jag.* tgar tg 


^gaa< it at 1 1 


aga t g Cc^aaa 


t c c a c a a g *.. a 


1 1 ( ^ a a q *~ g a e 


t g *~ t aaaqa g 


1 1 


[gag i: ::qa 


a q t t < g a : tea 


gat rea aoa c 


aacggcaccq 


U U q ■_ 1 ' < . '.a i^j o ra. 


a o a a a a e c t u 




{.ati'. tqtat 


gcqaaa ;:gtt 


r a c t act a g t 


.a a a ccqca y.. 


....^.g.i 


i_ ^. _ <.i ^ a ^ - 




art tec :,cct 


atggct ttcg 


agg-. gage ct 


cc gqccag " a 


caa gee- i~..gt 






acta *.. Cj caa 


.igaaaa :agc 


t g a c g g a a a < ; 


cgt goat a r a 


g a g r a ^ g .. t a 


l" 1 1" i" 1 ^ 'T ^ t 1(1 d 
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a a a r c g a a a. g 


;cc ct ::t.aa 


a z eat gegee 


gg :aat'.:aa g 


gga rcc ag at 






gae rtttctt 


a .ia a la t a gc 


-a :gn ggaga 


a aa g c 1 1 a a 


a a a a e z z a a g 
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4 : J 


ggga aaattt 


t ggaagttqt 


t ggcaggtat 


tea g e aea z a 


at g ra g g z ae 


_i-L. Cl 
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aagga gag ac 


a g t a g z t g a e 


g 1 1 a g g a c a r 


t a c j j a -a t g z 


c t c a a c c -g e g 


6 6 0 


gae a a tat cc 


gccccatctt 


tggaa a eg ct 


gttagecgag 


a act gae aga 


aateggatgt 


7 q q 


gag gataaaa 


c r eta geect 


ca a aatgaae 


ggt t a cat at 


c caatgiaa -a 


rtactcagtg 




aaga agegea 


t r,t :ttact 


;tt lataaac 


catcgcctgg 


tagaat :aa-: 


tecc ttgaga 


4 u 


a aa gecatag 


a a a c a gtgta 


tgrag :^a: 


tt;g:::aaaa 


aca ia race z 


attcetgt ac 


q ij ."; 


:tcagt~tag 


a aat ;agtcc 


:ragaatgtg 


gat gt t aa t j 


tg:3i.:::a z 


aaa goat gaa 




■]tt;-:acrtoc 


gcacgagga 


gagratcct g 


gage g ggt gc 


ag ca gc a zaz 


rgagagraag 


I:".)..: C 


rtcrtgggct 


z :aa::c etc 


raggatgea z 


eeca re za ga 


cee t g irac z 


aggact t get 


lv- 0 


ggcrcctecg 


gggagatggt 


:aaaic:aca 


aca a gectga 




tact to t gga 


11.40 


a gcagtgata 


aggt :tat gc 


::a:cagatg 


gtt z gt acag 


attc: -eg gga 


acagaagcet 


lOaO 


gat 3 oat::c 


cgcagcct rt 


j age aaacc z 


-ege ::agtc 


age cee a ;g- 


z at tgt ra ra 




ga g gat aa ga 


■r aga tat tec 


tagtggragg 


get agg rage 


a a g a tg a g g a 


gatgett jaa 


i . j ;. ■ j 


:t rrcagcrc 


rt get gaagt 


ggrtgcraaa 


aat za gag :c 


tg gaggggga 


e aca a caa ag 


i 1 ■: 


ggga :t:cag 


aa at gtca ga 


gaagagagga 


::ta:ttc-:a 


gca a ::;:ag 


a a aga g a rat 


14 4 0 


egggaagact 


rt gaegtgga 


aat ggeggaa 


gae ga t t r z z 


gaaaggaaat 


gactg rag rt 


1:-. 10 


:g:a:c:::c 


ggagaaggat 


: at e a a :at: 


a rt a gt gt tt 


t ga gt r t z z a 


g gaa ga a at t 


10 6 0 


aatg ag r agg 


gacaegaggt 


tet r rgggag 


atgttgrata 


aceactc ret 


r gtgggetgt 


100O 


gt gaatc rt r 


agtgggrrct 


g g ca z a g :at 


caa a :: a a g t 


tatae ret tt 


r a a c a c c a c c 


0 


aaqrttagtg 


aagaactget 


:ta j c a g a t a 


c t e a 1 1 1 a t g 


attttgtraa 


ttttggt gte 


17 4 1 


ctca ggttat 


eggagrrage 


accgr.tcrtt 


g a c c 1 1 g c c a 


tgr.ttgrctt 


a gatagt rca 


1 3 =".) 1 


gagagtggct 


g gacaga g ga 


agat ggt :cc 


aaagaaggac 


1 1 get gaat a 


cattqttgag 


16 61 
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ttctga; 
[ggaacc: 
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r agt eg a: 
. ggsctg* 
;:cacag 
jagaggt 
gata:a 
:act:aa 



agsciggctga gdtge^tgod 

g i a a 5. g a 3. t g c g c t a t g t t c 
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laaaa QQaat 
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19 8 0 
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d d g 

gtt 
aag 

g ac 
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atggaaarat cctgcagctt gctaacctgc c t gat: c rata caaagtctrr 

aaatatggt t a ttt at gcac tgtgggatgt gttot^^-^tt ^LC^gta^t^ 

tgttgtatca aagtgtgata tacaaagtgt accaacataa gtgttggtag 

ttatacttgc ottctgatag tattccttta tacacagtgg attgattata 

tututcttaa cata 
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24 00 
2 4 6 0 
24 84 



111 • 133 
!12 ■ FRT 

:13 • Homo sapiens 



•:4 00 > 15 

[■lot nu Arg Ala Glu Ser Ser Ser Thr Glu Pro Ma Lys Ala He Lys 



Id 



15 



Pro He Asp Arg Lys Ser Val His Gin He Cys Ser Gly Gin Val Val 

20 25 30 

Leu Ser Leu Ser Thr Ala Val Lys Glu Leu Val Glu Asn Ser Leu Asp 
35 4 0 4 5 

Ala Gly Ala Thr Asn He Asp Leu Lys Leu Lys Asp Tyr Gly Val Asp 
50 55 60 

Leu He Glu Val Ser Asp Asn Gly Cys Gly Val Hu Glu 21u Asn Phe 
.5 5 70 ^5 80 

Glu Gly Leu Thr Leu Lys His Has Thr Ser Lys He 31n Glu Phe Ala 
85 90 95 



Asp. Leu Thr Gin Val Glu Thr Phe Gly Phe Arg Gly Glu Ala Leu Ser 



100 



105 



110 



rr Leu Cys Ala Leu Ser Asp Val Thr He Ser Thr Cys His Ala Ser 
115 120 125 



Ala Lys Val Gly Thr 
130 
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•:211> 426 
■:212> DNA 

■:213> Heme sapiens 
•:4C0> 16 

egaggeggat egggtg—gc acccatggag 

aaggecatea aacctattga rcggaag:ca 

:.::gagtcraa geactgeggt aaaggagtta 

aatattgatc raaagcttaa ggactatgga 

-geggggtag aagaagaaaa crtcgaaggc 

eaagagtrtg ccgacctaac tcaggttgaa 

-.cactttgtg cactgagega tgtcaccarr 
act tga 



m 



cgagctgaga gctcgag:ac agaaccrgcc 62 

gtccatcaga trtgctc:gg gcaggrggra 120 

gragaaaaca gtctggatigc tggtgccact 180 

gtggatctta trgaagt::c agacaatgga 2*10 

ttaactctga aacatcacac atctaagatt 3 00 

acttttggct ttcgggggga agctctgagc 3 60 

tctacc:gcc acgcatcggc gaaggttgga 420 

426 



